Anticancer drugs Part 2

Pharmacology 3

Dr. Rawan Abudalo

Department of Clinical Pharmacy and Pharmacy
Practice

Faculty of Pharmaceutical

Sciences Hashemite University



Anticancer Drugs

1. Cytotoxicagents
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Cytotoxic agents
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Alkylating agents
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Nitrosureas: carmistine, lomustine

Alkylsulfonates: busulfan

Platinum analogs: cisplatin, carboplatin, and oxaliplatin

Other Alkylating Agents: dacarbazine, procarbazine, & bendamustine
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Mechanism of actions

" Form reactive molecular species that
transfer of their alkyl groups to various
cellular constituents

= The macromolecular sites of
DNA, includedamagealkylation

RNA, proteins, and various enzymes

= Alkylations of DNA within
nucleus represent the major

interactionsthat lead to cell death
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Alkylating agents

* Are cell cycle-nonspecific
.Non specefic action S el Olisy -
* Primarily effective against rapidly proliferating cells.
in s phase 49591 sl yb-u Normal rapidly cell proliferation $.s 431 Og dSLinal! -
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* Used in combination with other agents to treat a wide variety of lymphatic
and solid cancer.
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* Are mutagenic and carcinogenic and can lead to secondary malignancies
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Cyclophosphamide
= Activated hepatically 4-hydroxy cyclophosphamide.
activation by liverJ 4> -

* The hydroxylated intermediates then undergo breakdown to form the
active compounds, phosphoramide mustard and acrolein.

Phosphoramide (active cytotoxic) Acrolein (haemorrhagic
cystitis)
I o s M cytotoxic metabolites Jb (2 191 sl ae (38 -
dias metabolism
 Haemorrhagiccystitisis minimized by:
>  high fluid intake & Irrigation of the bladder with:
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N-acetyl cysteine or N, mercaptoethane sulfonate

(MESNA) - non toxic complex with acrolein.
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Platinum analogs (cisplatin, carboplatin, & oxaliplatin)
Nephrotoxicity with cisplatin is reversibly 2} ssisi (St -
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Platinum analogs (carboplatin, & oxaliplatin)

2) Second generation: Carboplatin

side effects, especially in Nephrotoxicity and J8 cua (s Juad¥) siiay o<1 MOA of cisplatin 2 (i -
.ototoxocity

MOA, mechanisms of resistance, and clinical uses are identical to cisplatin.

Carboplatin is used when patients cannot be vigorously hydrated, as is required for cisplatin
treatment or if they suffer from kidney dysfunction or are prone to neuro- or ototoxicity.

switch from cisplatin to carboplatin J«= | (Sa4 cHydration 4 33) daly 5 o dda g 2 sall o) -

it exhibits significantly less renal toxicity and gastrointestinal toxicity, peripheral nerves, and hearing
loss.

It is more myelosuppressive than cisplatin.

3) Third generation: oxaliplatin
* Similar to cisplatin and carboplatin.

» ADEs: Neurotoxicity manifested by a peripheral sensory neuropathy
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Antimetabolites

.The fisrtt cell cycle specefic action

* They act primarilyin S phase

 Are structurally similar to endogenous
compounds

* These drugs can compete for binding sites

@nzymes or can themselves become incorporated
into DNA or RNA and thus interfere with cell growth
and proliferation.
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of DNA genome
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Antimetabolites

Folate antagonist: Methotrexate (Mtx).

Purine antagonist: 6-Mercaptopurine (6-MP),

6-Thioguanine (6-TG), Azathioprine,
.Purine = Adanine and guanine Fludarabine.

Pyrimidine antagonist:  5-Fluorouracil (5-FU), Capecitabine
Pyrmidine =Uracil Cytarabine (cytosine arabinoside).



Folate antagonist-Methotrexate (MTX)
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* MXT competitively inhibits the binding of folicacid to the s | ™ ”

enzyme dihydrofolate reductase (DHFR)
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Diet or
intestinal flora

{

Folate Methotrexate
TARGET CELL ‘ Active-
Folate ‘[,a,gi‘;??

'
Dihydrofolate ez ] <=m Methotrexate
reductase 5 e o
'

e S

dTMP FHy - -JJ--~ FH,

Dihydrofolate
reductase
dUMP NS, N1 °-Methylen}e-FH.

|
!

Adenine
Guanine
Thymidine
Methionine
Serine

Leucovorin rescue

Administer N5-formyl-FH,
(leucovorin or folinic acid),
which is converted to

N5, N1o%-methylene-FH,
and, therefore, bypasses
the inhibited reductase.

The inhibition of DHFR can only be reversed by
a 1000-fold excess of the natural substrate,
dihydrofolate (FH2), or by administration of

leucovorin, which bypasses the blocked
enzyme and replenishes the folate pool.
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Folate antagonist-Methotrexate (MTX)

* Therapeutic uses usually in combination with other drugs as anticancer.

* low-dose MTX is effective as a single agent against certain inflammatory
diseases, such as severe psoriasis and rheumatoid arthritis.

* Pharmcokinetics: is administered by the intravenous, intrathecal, or oral
route. However, oral bioavailability is saturable and erratic at doses greater

than 25 mg/mz2.

- Renal excretion is the main route of elimination. aspirin, nonsteroidal anti-
inflammatory agents, penicillin, and cephalosporins, as these agents inhibit
the renal excretion of MTX



Folateantagonist Methotrexate (MTX)
-is classefied as category X in preghancy

1. GIT: NVD, ulcerative mucositis, stomatitis
2. bone marrow suppression

3. Alopecia
.gas Cblgdl DIFEPRTES | e zay JWLy metabolism by liver 4J ~a Dermatitis. .4

Can be prevented or reveresed by administration of folinic acid (leucovorin)
“leucovorin rescue”



Folate antagonist-Methotrexate (MTX)

Renal damage: Alkalinization of the urine and adequate hydration
can help

Hepatotoxicity: cirrhosis (long=termuse)

Pulmonary toxicity: infiltrates and fibrosis.



Purine antagonists
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6-Mercaptopurine

Hypoxanthine—guanine
phosphoribosyl
transferase

- Purine analogues: 6- Mercaptopurine (6-MP)
& 6-thioguanine (6-TG)
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De novo of the DNA and RNA in nucleic acids in the cells



Purine antagonists




Purine antagonists

* Pharmacokinetics:
* Absorption by the oral route is erratic

and incomplete.

* The bioavailability of 6-MP can be reduced

by the first-pass metabolism in theliver

6-MP is converted to an inactive metabolite
(6- thiouric acid) by an oxidation reaction
catalyzed by xanthine oxidase.

t-Mercaptopurine

inhibits

Nanthine oxidase s Allopurinol

Degradation products for excretion

convert from e 493 sl
active to inactive by xanthine
oxidase which can be inhibeted
..by allopurinol
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Purine analogues

Potential D-D interaction with xanthine oxidase inhibitor (allopurinol):
the dose of 6-MP must be reduced by 50-75%

6-TG dose not interact with allopurinol

ADEs: bone marrow suppression toxicity & hepatic dysfunction
°  Bone marrow suppression is less common with 6-TG

6-Mercaptopurine
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CAUTION

Allopurinol



